Alcohol content is frequently displayed on social media through both user-generated posts and advertisements. Previous work supports that alcohol content on social media is influential and often associated with offline behaviors for adolescents and young adults. Social media may have a role in future alcohol intervention efforts including identifying those at risk or providing timely prevention messages. Future intervention efforts may benefit from an affordance approach rather than focusing on a single platform.
Social media are often described as media that are interactive, allowing exchange and modification of information between creators and consumers. Social media are defined as "forms of electronic communication through which users create online communities to share information, ideas, messages and other content" (Merriam-Webster, 2015) . Social media include social networking sites such as Facebook, Instagram and Twitter, which are accessible via web-browsers or dedicated mobile applications (apps), as well as apps that promote interaction such as multiplayer games; these formats are diverse and yet share many similar features. The multi-directional nature of social media communication differentiates social media from traditional mass media, traditional video games, and from the earlier days of the internet when websites generally provided content in a one-directional manner (Kaplan & Haenlein, 2010) .
Social media are hugely popular and frequently accessed by adolescents and young adults (Duggan, Ellison, Lampe, Lenhart, & Madden, 2014; Lenhart, 2015) . Adolescents have been dubbed the "digital generation" or "digital natives" given that they have grown up with access to computers and the internet from an early age (Palfrey & Gasser, 2012) . Today, over 90% of adolescents report going online every day and almost a quarter of teens report that they go online "almost constantly" (Lenhart, 2015) . In most cases, a social media user creates an account, links to a network of other individual users or groups, and uses the site or app to share content with and access information from other users (Kietzmann, Hermkens, McCarthy, & Silvestre, 2011) . Adolescents typically interact with several favorite social media sites, and thus maintain a "social media portfolio" including social networking sites such as Facebook, photo sharing sites such as Instagram and blogging sites such as Tumblr (Lenhart, 2015) .
The evolution of social media over the past decade has provided adolescents with numerous benefits, including access to information, social support and farreaching communication tools (Ellison, Steinfield, & Lampe, 2007; Ellison, Steinfield, & Lampe, 2011; Valenzuela, Park, & Kee, 2009) . Social media can provide enhanced opportunities to explore and experiment with one's identity and social networks. There are also risks to technology use which include overuse at the expense of offline activities, exposure to inappropriate content and negative social interactions such as cyberbullying (Collins, Martino, & Shaw, 2011; Mitchell, Sabina, Finkelhor, & Wells, 2009 ). Both these risks and rewards have been amplified over the past five years as it has become normative for most adolescents to access these spaces 24/7 from their pocket using mobile devices (Lenhart, 2015) . This paper will focus on the intersection of alcohol content and social media, as the majority of research regarding health risk behaviors and social media has been focused in this area.
Alcohol Content Displayed on Social Media
Social media are a source of exposure to two important sources of influence associated with youth alcohol use-peer alcohol behavior (Ali & Dwyer, 2010; Mundt, Mercken, & Zakletskaia, 2012) and alcohol advertising (Jernigan, 2006 (Jernigan, , 2011 . Thus, adolescents may be exposed to alcohol content created by peers as social media users, or advertisements created by corporations and designed to be influential in the social media context.
User-Generated Alcohol Content
Content posted by adolescents and young adults is likely to be seen by peers as well as potentially viewed by younger users of these sites. Studies in this area have examined a variety of social media platforms, early studies in this area focused on MySpace and Facebook. Several studies have illustrated that adolescents' displays on these two sites frequently include portrayal of health risk behaviors related to alcohol, other substances, and sexual behaviors (Hinduja & Patchin, 2008; McGee & Begg, 2008; Moreno, Parks, & Richardson, 2007; Moreno, Parks, Zimmerman, Brito, & Christakis, 2009) . Alcohol displays may include text (i.e. "got soooo drunk last night"), photographs depicting alcohol consumption, or links to alcohol-related groups or companies Moreno, Briner, et al., 2010) .
Early studies in this area found that adolescents who displayed health risk behaviors on social media did so in patterns that were consistent with patterns of offline reporting by adolescents. For example, adolescents who display one health risk behavior on social media, such as sexual activity, are more likely to display other behaviors such as alcohol use . Further, a previous study found that adolescents were more likely to display references to sexual behavior if a peer displayed similar references (Moreno, Brockman, Rogers, & Christakis, 2010) . Thus, risk behaviors may be displayed online within peer groups, just as offline peer groups commonly report engagement in similar behaviors. While displayed health risk behaviors are common on social media sites, negative consequences of these behaviors are not frequently noted. One study of older adolescents found that displays of negative consequences of alcohol use, such as hangovers or embarrassment, on social media were rare (Moreno, Briner, et al., 2010) .
As new social media sites such as Twitter and Instagram have emerged, a small number of studies have examined alcohol-related content on these sites. A study of Twitter found that the majority of content was positive towards alcohol and that most content was generated by individual users rather than companies or corporations (Cavazos-Rehg, Krauss, Sowles, & Bierut, 2015) . Previous studies in other health-related areas have illustrated that Twitter can be used to identify alcohol-related behaviors or intentions across populations (Chew & Eysenbach, 2010; Signorini, Segre, & Polgreen, 2011) . One study examined keywords that are synonyms for the word drunk among a sample of over 5 million tweets from users selected to be geographically representative of the U.S. Tweets related to intoxication peaked between the hours of 10pm and 2am in the user's local time, and were more prevalent on Friday and Saturday nights (West et al., 2012) . They also found the proportion of all tweets that were intoxication-related over the New Year's holiday weekend was 0.53% compared to 0.34% during non-holiday weekends. These findings parallel studies that emphasize the increased risk for alcohol problems that occur during holidays and other specific events (Neighbors et al., 2011) . These studies illustrate that social media can be used to identify times in which high-risk behaviors are escalated, which may be valuable targets for interventions.
Unregulated Marketing on Social Media
In addition to user-generated content, young people are exposed to alcohol advertising on social media. There is growing concern about the extent to which adolescents and young adults are exposed to alcohol marketing on social media websites. Research from both the US and the UK indicate that the major alcohol brands maintain a presence on Facebook, Twitter, and YouTube (Jernigan & Rushman, 2013; Winpenny, Marteau, & Nolte, 2013) .
Analysis of social media marketing for leading alcohol brands in the United Kingdom indicated certain tactics were most common, including promoting an offline branded event (e.g. at a club or sporting event), interactive games, sponsored online events, and invitations to drink (Nicholls, 2012) . Social media present a concerning new venue for alcohol advertisers given their ability to target messages to particular users and creating lasting connections with consumers (Jernigan & Rushman, 2013) , which can lead to increased positive attitudes, intentions or behaviors towards alcohol. Software is available that could allow alcohol brands to ask for age verification before a user can become a follower of the brand account. Such software typically requires the user to enter a birth date, if the birth date shows that the user is not over the legal age to purchase alcohol then the user cannot access the site. However, a recent inquiry into alcohol-branded sites found that none used any thirdparty age verification beyond self-reported age (Jernigan & Rushman, 2013) .
A recent study evaluated alcohol marketing on Twitter and Instagram using 20 fictitious profiles with ages between 13 and 21 years (Barry et al., 2015) . In all cases, the user profiles could access, view and interact with alcohol industry content on both Twitter and Instagram. On Twitter, only the profiles that reported age 21 could "follow" an alcohol industry page, and these pages received almost 2,000 tweets in the month of evaluation from those companies. There were no age restrictions in following alcohol brand content on Instagram. Thus, the authors concluded that accessing industry-sponsored alcohol content on these two sites is easily available to youth of all ages.
Influence of Displayed Alcohol on Social Media
Decades of research rooted in observational theory have established strong links between what adolescents see and what behaviors they choose (Bandura, 1986) . Equally strong are links between traditional media such as television or movies and health behaviors among adolescents (Dalton et al., 2003; Dalton et al., 2009; Gidwani, Sobol, DeJong, Perrin, & Gortmaker, 2002; Titus-Ernstoff, Dalton, Adachi-Mejia, Longacre, & Beach, 2008) . Studies have shown that exposure to alcohol, tobacco or sexual behaviors in traditional media is associated with initiation of these behaviors (Dalton et al., 2009; Gidwani et al., 2002; Klein et al., 1993; Robinson, Chen, & Killen, 1998) .
However, social media differs from traditional media in that the "stars" and role models presented in social media are usual everyday peers, and emulation of a peer may feel and be more achievable than emulation of a movie star. Thus, social media combines the influence of peers and that of media, and thereby represents a powerful motivator of behavior. A previous study found that adolescents who view alcohol references on their peers' Facebook profiles find these to be believable and influential sources of information (Moreno, Briner, Williams, Walker, & Christakis, 2009 ). Further, adolescents who perceive that alcohol use is normative based on Facebook profiles are more likely to report interest in initiating alcohol use (Litt & Stock, 2011) .
The Facebook Influence Model was developed through a Concept Mapping Process involving adolescents and young adults as stakeholders (Trochim & Kane, 2005) . This validated process includes several steps of data collection and synthesis applying stakeholder input. The final product is a Concept Map, a visual map showing key concepts and how they relate to each other. The Facebook Influence Model includes 13 clusters that illustrate ways in which Facebook is influential; clusters include "influence on identity", "connection to people" and "social norms." Table 1 describes the cluster names and example items within each cluster. One young adult participant described that "uploading photos contributes to setting the social norm. I don't think we upload photos to set social norms, we upload photos to share and connect with other people and a byproduct of that is setting social norms" (Moreno, Kota, Schoohs, & Whitehill, 2013) . While more information is clearly needed to understand the influence of social media on health risk behaviors, these early studies provide support for further research.
Associations between Online Content and Offline Behaviors
An adolescent posts on Facebook: "Coors is my favorite beer!" The media practice model describes that youth seek out media that represent who they are, or who they wish to be (Brown, 2000) . Thus, displayed alcohol content may reflect positive attitudes, intentions or behaviors. For the post regarding Coors, this may mean that an adolescent has engaged in alcohol use, hopes to engage in alcohol use, or wishes to impress peers. Previous studies have investigated the meaning of these posts to the youth who display them. In one study, older adolescents whose Facebook posts suggested problem drinking behaviors were more likely to score as at risk on a problem drinking screen (Moreno, Christakis, Egan, Brockman, & Becker, 2011) . Another study examined college student posts on Facebook about attending an alcoholthemed event and found that these students were highly likely to attend that event and drink at levels above the binge drinking threshold (Moreno, Kacvinsky, Pumper, Wachowski, & Whitehill, 2014) . Interestingly, in this study many college students displayed their intention to attend the event prior to the event taking place, suggesting that this displayed information could be used by universities to send targeted prevention messages to these students. A recent study examined underage college students' initial, or first-time, alcohol displays on Facebook and found that location of a post on the Facebook profile mattered when interpreting its meaning (Moreno, Cox, Young, & Haaland, 2015) . Displaying an initial alcohol reference as a cover photo or profile picture was associated with multiple binge drinking episodes in the past month. In contrast, displaying an initial alcohol reference as a Facebook "like" was less likely to identify a student engaging in binge or problematic alcohol use. In this study, photos were generally more likely to identify problem alcohol use compared to text-based information.
Potential Role for Social Media in Alcohol-Related Interventions
Despite the use broad reach of social media, the literature is scant on interventions using social media to reduce harmful alcohol consumption. Consideration of previous work can be used to suggest future directions for social media interventions.
Facebook
Based on previous work that illustrates links between displayed alcohol references and self-reported alcohol behaviors on Facebook , one possible avenue for intervention could involve identifying individuals who may be at risk for alcohol-related problems based on the social media content they post. These displays may represent innovative means to identify at-risk individuals and prompt them to undergo further screening and intervention. Further, approaches could establish friending links with at-risk individuals so that ongoing monitoring and two-way communication is possible. Few studies have been done in this area, a previous intervention using MySpace found that a message from a physician was successful in encouraging adolescents to remove sexual content from their public profiles, but did not affect substance use content (Moreno, Vanderstoep, et al., 2009) . Important issues to consider for interventions targeting unique individuals include consideration of changing behaviors posted on social media, as in the previous intervention example, versus changing behaviors offline. Further considerations include how to identify individuals given variation in privacy settings and the fact that the identity of social media users is not always known.
Facebook also provide opportunities to link usergenerated content to triggered Facebook advertisements. The Facebook Influence Model describes the influence of "identity development" on Facebook, and interventions could build upon this source of influence (Moreno, Kota, et al., 2013) . Researchers could consider linking Facebook advertisements to a user's displayed alcohol content. The advertisement could provide messages for a user to consider whether they want alcohol content as part of their online or offline identity. For example, an advertisement could be triggered by keywords related to "intoxication" on Facebook, and could include a message such as "Do you really want being drunk to be part of your identity?"
Twitter
The relatively large volume of public content on Twitter raises the possibility of an automated search system that would identify tweets indicating risk of alcoholrelated problems and respond with a link to resources or services. An ongoing study to determine feasibility of responding to tweets mentioning the words such as "drink," "drunk," "drunk drive," found that unless the sender of the tweets is already a follower (or followed by) the targeted user, any tweets with a link are blocked by Twitter's spam filter (Whitehill, Moreno, & Rivara, 2014) . Thus, the possibility of a public health agency conducting such an effort may be limited. However, additional creative approaches may include enlisting influential Twitter users, such as musicians or celebrities, or even users with a wide social network, to promote public health efforts. Further efforts to understand and test the ability to use various social media sites for automated two-way communication to reduce alcohol risk are needed.
Social Media Advertisements
Another possible approach is to use social media for social marketing. In this way, social media could be used in a similar way that traditional media outlets have promoted responsible alcohol use and increased awareness alcohol-related harm. Advertisements could be pegged to the same keywords used by alcohol beverage advertising, with the goal of reaching the same target audiences and providing educational messaging or links to online interventions.
While the possibilities of achieving targeted, farreaching and cost-effective interventions with social media is compelling, more research is needed to understand key factors that would make these intervention approaches acceptable to adolescents and young adults.
Partnering with Adolescents and Young Adults
The world of social media-including evolution of new sites, new hashtags and new adolescent slang termsmoves fast. Thus, partnering with adolescents and young adults in the design of studies and interpretation of findings is critical. A previous study examined young adults' preferences for use of social media in research and found that approximately three quarters of participants were supportive of using social media for research, and those who had concerns often cited privacy as a central issue . Another study found that young adults described communication style and approach as critical issues in acceptance of a social media alcohol intervention (Moreno, Grant, Kacvinsky, Egan, & Fleming, 2012) . Partnering with adolescents and young adults in the design of studies and interventions is a crucial component of creating tools that are acceptable to the target population.
Future Research Directions
Adolescents and young adult are uniquely positioned to be particularly vulnerable to the effects of social media: they are at once early adopters, nearly ubiquitous users, and highly susceptible to peer influences (Ellison et al., 2007; Lenhart & Madden, 2007; Lenhart, Madden, & Hitlin, 2005; Lenhart, Purcell, Smith, & Zickuhr, 2010) . As the field of social media research is still in its infancy, further work is needed in several arenas.
First, studies that expand and deepen observational research on social media sites are needed. Past studies have described content and posting timing on sites such as MySpace, Facebook and Twitter (Hinduja & Patchin, 2008; Moreno, Briner, et al., 2010; West et al., 2012) . However, studies that fully harness the social aspects of social media by studying interactions between peers, distribution of content through a social network, or interactions between adolescents and adults are needed. Previous work suggested that that "currently research is preliminary and descriptive, and we need innovative methods and detailed in-depth studies to gain greater understanding of young people's mediated drinking cultures and commercial alcohol promotion" (McCreanor et al., 2013) . These types of studies would help deepen our understanding of how alcohol content is distributed and shared through networks, and potentially identify intervention partners who have access to and are willing to confront adolescents and young adults regarding displayed references to alcohol.
Second, the interactive nature of social media sites provides new opportunities for interventions. Such interventions must be developed with an understanding of the privacy settings within each network. Only individuals who are able to view the content and comfortable with communicating about it would be able to conduct such an intervention. Understanding whether parents, teachers, college resident advisors, and other influential adults are privy to young people's displays of alcohol content on social media is an area for future inquiry. For example, if a parent sees a reference to problem alcohol use on their child's Facebook profile, it is possible that reference is positively associated with engagement in problem drinking. It is likely that having parent-child communication prompted by that social media reference would be important at that time. Preliminary work has explored communication strategies for these encounters and potential intervention opportunities Park & Calamaro, 2013; Whitehill, Brockman, & Moreno, 2013) . However, further work is needed to understand how this knowledge can be translated into clinical practice or educational interventions appropriate to different settings, such as schools, clinics or universities (George, Rovniak, & Kraschnewski, 2013) .
Third, in considering future studies and interventions in particular, we need to move beyond focusing on a specific platform and better understand key aspects social media use that transcend these platforms. Affordances are often described as properties of artifacts that can be recognized by users and contribute to their function (Zhao, Liu, Tang, & Zhu, 2013) . Perceived affordances can also be conceptualized as "design aspects of objects that suggest to the user how the object should be used," (Zhao et al., 2013) . A simple example is that the design elements of a chair suggest to a person that the object could be used for sitting. An affordance approach can be useful for research and intervention design because while popular websites may change, issues that may arise with use of these websites can be predicted by considering key concepts such as anonymity that are inherent in the design of the website (Bazarova, 2011; Choi & Toma, 2014; Halpern & Gibbs, 2013; Steinfield, Ellison, & Lampe, 2008) .
Using an affordances approach to understand aspects and functions of sites that cut across different platforms is a promising approach to creation of research studies and interventions that are not focused on a single site. Affordances may include identity affordances (Majchrzak, Faraj, Kane, & Azad, 2013) , which include whether or not the social media site requires using a real name (or some version of it). Facebook requires a real name, while Twitter and Instagram do not. Social affordances include whether the site promotes a sense of belonging to a group, such as a group focused on a particular interest, experience, social group or religion (Lundby, 2011) . Further, some social media sites provide specific tools which allow the user to identify members of their group and enhance a feeling of belonging, such as "tagging" (Cook & Pachler, 2012) . Hashtags (i.e. content labeled with a # sign) are commonly used on Twitter and Instagram and enhance belonging. Cognitive affordances may include using social media tools to expand one's learning. Examples may include increasing awareness of news events using Twitter, seeking out homework-related information on Wikipedia or learning how to play a piano piece using YouTube. These affordances may be particularly useful for adolescents who may not traditionally get exposed to this information offline (Zhao et al., 2013) . Using an affordance approach, researchers can identify what types of affordances their intervention approaches utilize, and identify appropriate social media sites for the intervention that feature these affordances.
Finally, in all future studies involving social media sites, attention to two factors will be critical. One is attention to privacy settings on sites and users' expectations for protection of their confidentiality. Previous work has illustrated that older adolescents are willing to interact with others regarding their displayed health risk behaviors on social media sites , however, social media sites may vary in users' expectations for privacy. A second critical factor is attention to approaching social media sites with the same ethical and regulatory rigor that is expected in of-fline studies involving human subjects. Several guidelines have been published that identify best practices in study design and working with institutional research boards (Moreno, Fost, & Christakis, 2008; Moreno, Goniu, Moreno, & Diekema, 2013; Sixsmith & Murray, 2001; Zimmer, 2010) . This paper has focused on the intersection of alcohol content and social media, as the majority of research regarding health risk behaviors and social media has been in this area. However, research on other areas of substance use, such as the legalization of marijuana in two US states, newer substance use practices such as edible marijuana and potentials for participant recruitment and online interventions in the area of drug use also represent important and promising areas of research. Social media can be used to track epidemiologic trends in the growth of new substances using social media chatter as a proxy. A previous study used Twitter to track trends in a viral outbreak (Chew & Eysenbach, 2010) . It is exciting to consider the rapid growth in social media and alcohol studies over the past ten years, and the multidisciplinary researchers involved in these efforts. Social media have the potential to enhance our observational studies of alcohol behaviors, and the facilitate creation and dissemination of effective interventions to reduce the harms associated with alcohol use.
